Inhibition of cell migration in sea urchin embryos by beta-D-xyloside.
This investigation examines the effect of exogenous xylosides on primary mesenchyme cell behavior in Strongylocentrotus purpuratus embryos. In confirmation of studies in some other species the addition of 2 mM p-nitrophenyl-beta-D-xylopyranoside blocks the migration but not the initial ingression of primary mesenchyme cells. The blastocoel matrix of treated embryos appears deficient in a 15- to 30-nm-diameter granular component that is observed extensively on the basal lamina and on filopodia of migrating primary mesenchyme cells in untreated embryos. Other blastocoel components appear unaffected by ultrastructural criteria. The incorporation of 35SO4(2-) per embryo into ethanol precipitates of isolated blastocoel matrices was reduced significantly after xyloside treatment but the distribution of 35SO4(2-) after polyacrylamide gel electrophoresis or the glycosaminoglycan composition was unaffected. Chromatography on Sepharose CL-2B demonstrates a reduction in size of sulfated components of the blastocoel. While over 60% of the 35S-labeled material from the blastocoel of normal mesenchyme blastulae is voided from a Sepharose CL-2B column run in a dissociative solvent, only 10% from xyloside treated embryos is voided. Instead, there is a large included peak with Kav of 0.33. This material is acid soluble but cetylpyridinium chloride precipitable. It apparently consists largely of free glycosaminoglycan chains. Based on analysis of chondroitinase ABC digestion products this material consists of 41% chondroitin-6-sulfate and 58% dermatan sulfate. These results are consistent with a role in cell migration for intact chondroitin sulfate/dermatan sulfate proteoglycans in the sea urchin blastocoel matrix.